In 1994, one of the authors organized a series of discussions with Vancouver filmmakers about the creative possibilities to be found in the emerging interactive form. He asked each filmmaker to play with current examples of story-based interactive CDROMs (including MYST, THE SEVENTH GUEST, UNDER A KILLING MOON, and FREAK SHOW). Afterward, he and his colleagues explored their reactions to these works. The filmmakers had many observations about creative possibilities for this interactive medium. However, most felt that there was a basic contradiction between a state of narrative immersion (the classic suspension of disbelief) and the process of interaction.
Interactive narrative has progressed a long way from those earlier experiences. However, the relationship between interaction and narrative immersion is still problematic and not just for those in the traditional media. The video game industry has made the incorporation of narrative sensibilities a high priority, yet thoughtful members of the gaming community lament that we have yet to find a video game that can make us cry (Barwood, 2000) .
Interaction and suspension of disbelief
This problematic relationship can be seen as a conflict between two design domains: the design of narrative and story and the design of interactive experience. For many storytellers working in the traditional media, the design of narrative seeks a particular kind of outcome-a state of immersive surrender to the work. The reader 2 engages in a suspension of disbelief, ignores the objective reality of the conditions of reception, and surrenders to the world of the story. The reader is no longer sitting with a crowd in a dark movie theater-he or she is lost and wandering in the Middle Earth of the Lord of the Rings: The Fellowship of the Ring (Jackson, 2001) . The designers of that experience (the director, writers, editors, cinematographers, sound experts, visual experts, and the myriad other creative individuals involved in a complicated film production) shared one goal-to support the reader's state of immersive surrender to the experience of story. 3 However, the design of traditional narrative can be seen as conflicting with interactive design. Digital interactive design, as seen for example in video games and electronic puzzles, has a different set of imperatives. Interactive design concerns itself with choice (Salen & Zimmerman, in press) : How is choice presented, how is it carried out, and what are the consequences? In games that are based on the design of interactive experience, the act of choice is the focus of attention. The interactor 4 participates knowingly in explicit acts of choice throughout the experience. The goal of the video game is to successfully exercise choice and win the game. There is an immersion into the experience, but it is a far more active immersion than the suspension of disbelief and surrender of a traditional narrative experience. This is not to say that a reader disappears in the experience of traditional story. The narrative concepts suspension of disbelief and surrender to the work do not imply complete passivity. Coleridge's (1907) original phrase was "the willing [italics added] suspension of disbelief." 5 In the same spirit, most modern narrative theorists would meld the reader's engagement with and immersion within the work. A reader interprets, reacts emotionally, and makes value judgments in the process of reading and committing to a work.
Nonetheless, a reader's engagement with a film or a book and a player's interaction with an electronic game are operating at different intensities with separate modalities. They do both involve cognitive interpretation and emotional engagement. In each case the person brings his or her own experience, attitudes, and values to play within the work. There is however a significant difference between the two when it comes to explicit interaction and conscious exercise of choice. A reader does physically interact with the work and does make choices. He or she must turn the page and decide when to stop a particular section. He or she can choose to reread portions that he or she does not understand. However, a player's level of interactivity and expression of choice is at a much higher level. It is in fact the center of the experience.
The difficulty is that the exercise of interactive choice and a conscious volition can disrupt the immersion into narrative and story. In comparison to reading a book or watching a movie, some disruption of the narrative experience is inevitable. The question that interests us is: What are the implications? In particular, what are the implications for the creators of interactive narrative?
To get a deeper understanding of the potential conflict and to identify potential solutions, it is useful to analyze a successful example of interactive narrative design. In the process, we will frame the design of the entire work as the reconciliation of two different design domains: the design of interaction within the framework of game and the design of narrative and story. Each can be described as a design-in-the-small (DIS), and the full work as a whole can be examined for evidence of successful union into an integrated design-in-the-large (DIL).
The interactive CD-ROM CEREMONY OF INNOCENCE contains a rich field of design clues to guide the fusion of narrative with and within an interactive environment. The work is an adaptation of a print trilogy: Griffin and Sabine (Bantock, 1991 (Bantock, , 1992 (Bantock, , 1993 . The original trilogy is a unique and multimediated literary experience combining postcards, letters you pull out of envelopes, the intensive use of graphics, and calligraphy. The work looks and feels like a set of pop-up books for adults. 6 The story of the protagonists'love affair unfolds, both figuratively and literally, in the lexia-the 58 postcards and letters collected in the trilogy. The story traces the efforts of the two artist-protagonists to find and engage each other across barriers of space and time. The narrative explores themes such as love, death, identity, and sanity in a context of mystery, confusion, misdirection, and struggle.
Reviewers (Canty, 2002; Herz, 1998; Rosenberg, 1998) find the experience of the CD-ROM adaptation engaging. The engagement is due in part to the legacy from the print works: the love story, the ebb and flow of the protagonists' encounters, and the lush use of graphics. All of these are taken directly from the books. Some credit is also due to the intrinsic interest of the interactive experience itself. CEREMONY ) is punctuated by a series of puzzles, one for each lexia. The puzzles are varied and witty, and each successful solution is rewarded with a miniature animated set-piece followed by the reading of the next lexia. This article concentrates on a specific view of the CD-ROM experience. Delightful as the puzzles are, do they detract from the story experience? More specifically, how has the design of the complete work bridged any potential disjuncture between the interactive process and the enjoyment of story?
Design-in-the-small Narrative design
Narrative has its own set of design parameters, intended outcomes, and challenges. Narrative is often defined as a "chain of events in cause-effect relationship occurring in time and space" (Thompson & Bordwell, 1994, p. 90) . The designer of a narrative experience, whether a writer or filmmaker or playwright, presents a string of such events as the plot. The reader's role is to process the raw events of the plot into a story in his or her own mind. The challenge for the designer of narrative is to conceive and present a plot that will yield a rich story in the minds of readers. Some of the key narrative design parameters are character, story world, narrative themes, and dramatic arc. 7 The designers' intended outcomes can be cognitive (i.e., insight), but they are most often emotional. To magnify the emotional outcome, narrative designers will attempt to build and reinforce rich characters and lead the reader to identify with (or against) the characters as they progress through the plot. As we have seen, most narrative designers aim for a reader experience that is immersive within the story and the story world of the characters. In CEREMONY OF INNOCENCE , the CD-ROM designers borrowed the characters, the plot, and the story world (words, graphics, and design) directly and completely from the print work Griffin and Sabine (Bantock, 1991 (Bantock, , 1992 (Bantock, , 1993 . The added voiceovers of the text in the lovers' cards and letters in the CD-ROM are consistent with the emotional texture of the earlier print version. In the same way, the sounds and animated sequences in the interactive work reflect the story world and the look and feel of the original books.
Interactive design
Interactive design has various sets of design parameters. Murray (1997) pointed out that digital environments are procedural, participatory, spatial, and encyclopedic. She argued that when designed appropriately, these interactive environments can lead to a feeling of agency, to interactor immersion, and transformative experiences. Salen and Zimmerman (in press) discussed the following four levels of interactivity:
• interpretive participation (the same phenomenon that modern narrative theorists see in the reading of even linear stories), • functional interactivity (the physical interaction with the system), • explicit interactivity (the exercise of volition and choice to change an interactive experience), and • cultural participation in broader social matrices.
They recognized the importance of all levels of interactive design in games and argued for the deliberate construction of meaningful choice within a balanced formal framework. Their term for a successful game world is a magic circle, within which the game player can find a fulfilling experience of meaningful and enjoyable game play.
The interactive design in CEREMONY OF INNOCENCE is not particularly sophisticated at the macro level. The overall interactive design is in fact a series of individual puzzles rather than a fully integrated game experience. The interactor must solve one puzzle to hear and see the next postcard or letter between the lovers. This interactive design is what Crawford (2000) derisively termed an obstructionist interactive structure However, the game play at the micro level is exquisitely constructed. Each of the 60 puzzles offers a different problem to the player. The level of difficulty varies, but in general the balance between challenge and frustration is well modulated. The interactor must work hard to solve the puzzle but is rewarded with success after a reasonable effort. Occasional subtle clues help as guides without giving the game away or undercutting the sense of achievement. The reward system is robust and threefold: joy at solving a challenging puzzle, the enjoyment of hearing the next stage of the narrative, and an audiovisual treat to cap off the successful game moment with a mediated exclamation point.
A significant constellation of questions still remains. Do narrative design and interactive design integrate in any meaningful way, or do they operate in shared solitudes? Does the interactive puzzle-game support the experience of story, is it an irrelevant coincidental activity, or does it in fact interfere with the puzzle-player's immersion into the story world of the narrative? If the exercise of explicit interactivity does have the potential to interfere with story experience, what are the strategies that can address this disjuncture and suture the domains of interactive design and narrative design?
Design strategies in CEREMONY OF INNOCENCE Narrative texture
A close reading of CEREMONY OF INNOCENCE reveals specific design strategies that address the potential disconnection of narrative experience from the player's involvement in the interactive environment. The first is an infusion of narrativity throughout the work. There are analogies to classic expressionist cinema and to a more widespread and contemporary expressive cinema. The classic expressionist filmmakers exaggerated craft to portray emotion. In the words of Thompson and Bordwell (1994) : "Expressionism . . . reacted against realism and turned toward extreme distortion to express an inner emotional reality rather than surface appearances" (p. 109). The expressionists were noted for their use of set, lighting, costume, makeup, and props. The later filmmakers that worked in the expressionist tradition added music and sound effects to the list. All of these craft variables were used by the expressionists to show and to elicit emotion.
This use of film craft to express emotion has a narrative function. These tools are used to support the emotional context within which the narrative plays, and as such they resonate with character, theme, and story. This use of craft can be aesthetically ubiquitous. 8 The heart of the narrative is embedded in cinema's core creative concerns: editing, directing, scripting, acting, and shooting. However, any opportunity to use film's component crafts will be taken. Narrative sensibility is distributed throughout an expressionist work.
Most filmmakers use a similar tactic, although it is applied with some restraint within a more moderated expressivity. The expressive infusion of narrative throughout a film's craft begins with the same recognition of cinema's multimodal capability. Film contains many component crafts, and all can be used expressively, that is, to build the aesthetic goals of the entire work. For narrative works, this means systematically modifying craft design decisions to signify story parameters: emotion, character, and narrative themes. Unlike the expressionists, not all filmmakers exaggerate craft design to signify these narrative concerns. However, most accomplished filmmakers use craft design to do so. A Hollywood starlet in a romantic scene is filmed with soft lighting and a nylon over the lens. The look enhances the mood, defines character, and builds the story experience. The same production logic will lead a documentary videographer to shoot a university professor with her bookshelf in the background. This design decision also enhances mood, defines character, and builds the story experience. Music is perhaps the most powerful single example. Whatever other purpose it plays in the film, music directly affects the emotional flavor of a scene. Music signifies and supports both character and ambience.
This process describes the pervasive design of a narrative texture-a broad infusion of story throughout the cinematic experience. Emotion, character, and story themes can be reflected in all of the subsidiary modalities of cinematic craft, distributing narrative across the entire work.
The creators of CEREMONY have designed a distributed narrative texture in exactly the same way. They draw on all the components of interactive multimedia both to build the story directly and to broadly reflect critical narrative sensibilities. The plot is built through the performances and the lexia-the text of the cards and letters. Narrative elements are echoed and supported in the font choice, graphics, music, sound effects, animations, and short movies. These component media act as parallel channels for the infusion and reinforcement of narrative concerns.
Character for example is amplified through the visual design decisions embedded within the CD-ROM. The graphics and textual forms (font and calligraphy) reflect the protagonists' personalities, concerns, and emotions. These visual modalities are derived from the books but are remediated (Bolter & Grusin, 1999) in the context of the game. The graphics become animated, as do parts of the text. New moving pictures are added, as are sound effects and music. All of these support and extend character development. Most significant, the qualities of the performances themselves magnify the effect of the written words. Isabella Rossellini's seductive warmth as Sabine, Paul McGann's vulnerable and petulant Griffin, Ben Kingsley's oily Frolatti and dark Yeats all add impact to the formal text. Klabbers (1999) described games as comprising three interrelated building blocks: actors, rules, and resources. Actors play by the rules to change aspects of the resources. Rules are the heart of a game, and the cursor is often a vehicle to express them. CEREMONY ) displays this essential logic, but it burdens the cursor with additional significance. In CEREMONY the cursor is a critical nexus for both choice and narrative. As the representation of the interactor in the game world, it is the vehicle for his or her volition and agency. This is a powerful location for visual decision making. The interactor's attention is focused on the cursor and therefore on whatever visual form the creators decide to give it. In a narrative work this is an opportunity to signify narrative concerns through the choice of cursor icon.
Iconic transformation of the cursor
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The cursor's look is transformed relatively frequently in CEREMONY : 16 cards/letters out of 58. These visual iconic transformations are used to reflect character and relationship.
In Sabine's Lizard card, 10 the cursor is a butterfly that catalyzes change and flight in the lizard. In one of Griffin's cards, 11 the cursor is Pierrot, a comic little figure who strives and then self-destructs. These graphic transformations are visually interesting, but more significant, they also comment on the narrative. For example, the butterfly can be seen as a representation of Sabine, goading her partner to flee. Pierrot's journey and destruction presage Griffin's own fate. These connections represent an expressive use of the cursor's graphic quality. As such, they are analogous to the use of the magnifying glass cursor to enlarge selections of text or the paint can cursor to pour color into closed shapes. The cursor's look communicates meaning to the interactor. CERE-MONY's iconic choices for the look of the cursor are extensions of standard cursor visual functionality (identification of task) into a narrative context (identification with character). The iconic transformations are signifiers of narrative concerns (the signified).
There are definite trends in these visual design choices. Griffin's cursor iconography tends to be relatively prosaic: mammals, things, and people. Sabine's are less grounded, more otherworldly: birds, bugs, angels, familiars, and a ghostly paintbrush. There is a connection with flying in both sets of cursor icons. Griffin has two cards with airplanes. Sabine's connection however is slightly stronger. She has two angels, a bird, a butterfly, and two icons that may fly (the stamp bug and the familiar). In addition, her ability to fly is either an organic ability or a supernatural one. Griffin's two flight icons are mechanical devices-and one of them crashes! There is also a connection with death and sadness in seven of these transformed cursors (two dark angels, a burning man, a burning match, a plane crash, a bad fall, and a trapped woman). Five of these seven cursors are on Griffin's cards.
The cursors in these 16 puzzles seem to represent an iconic differentiation of character between Griffin and Sabine. The visual transformations of Griffin's cursors project two sensibilities. The first is to the ordinary, the mechanical, the limited. The other connection is to sadness and death. Sabine's visuals speak of an ethereal quality, of flight, of an exotic attraction. She too is connected to death, but her connection is not sad, it is triumphant and beautiful. These graphic design representations do not define the characterizations of the protagonists, but they do signify and support them.
Rules and roles: Story, game play, and cursor function
Not all the transformations of the cursor are visual. The transformation of standard cursor function is a recurring device in CEREMONY OF INNOCENCE , and these functional changes conjoin interaction with narrative. In Wave 12 the tumbling cursor is problematic for the interactor. The puzzle opens with no visible reaction from mouse rolls or clicks. After a bit of thrashing around by the interactor, a wave washes over the card, tumbling the cursor to the bottom of the screen. The cursor then becomes responsive, and user agency is restored. It's a trick.
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That interactor behavior seems to bring in the wave is completely illusory. The wave (and the cursor control) is on a timer. This experience is indirect and frustrating, but it is consistent with a general sense of frustration and difficulty associated with Griffin's puzzles. It also mirrors the immediate plot-this card follows Griffin's tale of helplessness, surrender, near drowning, and fortuitous rescue by an outside agent. In relation to Klabbers's (1999) taxonomy, the rules of this cursor as established by the designer do not comply with expected causality between action and effect. The interactor is not master in direct and complete control. He or she is vulnerable and suffers the same feelings of helplessness as the character.
Another tumbling cursor occurs in Griffin and the Sphinx. 13 This cursor tumble was initiated by the Queen's breath and could be connected to feelings of Sabine's power over Griffin. In this puzzle there is also another cursor remediation-the swat. The cursor gets swatted when it approaches the propeller. Similar to the tumble, the propeller spin and the swat are impelled by the Queen's breath. Other swats include the cursor flying away upon approaching a spinning apple (Frankie and Johnny 14 ), or a spinning top (Top 15 ), and an emphatic flick when the cursor clicks on the Samurai Cat's tail. 16 The swats, similar to the tumbles, involve a loss of interactor control, and both serve as dramatic punctuations. The swat however is much more emphatic for two reasons. First, the quality of the move is stronger. The swats are more violent than the relatively gentle tumbles. Second and more central to the poetics of interaction, the swats always occur during the midst of game play. They are a direct reaction to interactor volition, and their effect is to deny that volition, at least temporarily. Once recovered, the interactor is free to continue the quest. The interactor seeks salvation in the puzzle's trigger but similar to Griffin, is no longer confident in the normality of the world and its interface.
More troubling for the interactor is the mismapped cursor. In a few of the puzzles, the normal directional conventions of the mouse roll are perverted. In Dark Angel 17 the cursor angel moves laterally with the mouse roll as we would expect. However, an up roll pivots the cursor angel to face right, and a left roll pivots it to face left. Because the navigation is so limited and straightforward in this puzzle, the effect of this variation from convention is relatively mild. However, the Cemetery 18 puzzle shows that when distorted sufficiently, a similar remediation can be devastating to the interactor, replicating the struggles of the protagonists to understand, navigate, and master their worlds.
Cursor function and narrative implications
These puzzles transform the operational characteristics of the cursor and the rules of the game. An analysis of these interactive design decisions informs the fundamental issue for this article: the relationship between interactivity and narrative. The cursor is central to the experience of the interface. In Klabbers's (1999) terms, the cursor is the point where a game's rules intervene with its reference system (its resources). If narrative considerations are mapped onto cursor functionality, story has penetrated to the heart of the interactive process.
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The cursor is not an invariant entity. In ordinary usage the cursor often transforms. Depending on the software and the desired function of the moment, the cursor's design manifestations include arrow, I-bar, magnifying glass, paintbrush, and a host of others. The key here is interactor's choice. At any given point, he or she changes the form of the cursor in accordance with his or her selection of operational modes. The cursor's functionality-its position, motion, and effect-is under the control of the interactor. He or she decides where the cursor goes and what the cursor does. This is a (perhaps the) fundamental operating tenet of the dominant interface design paradigm of personal computing: the XeroxPark/Macintosh/Windows desktop (Preece et al., 1994) . The user assumes a direct and perfect connection between moving the hand (the mouse) and seeing the cursor move on the screen. The mapping and its conventions must be learned, but they are very consistent. Constant repetitions have moved this learned behavior from the conscious to the autonomic. We no longer think about the relationship between moving our hand/mouse to the right and seeing the cursor move with it-replicating the hand/mouse move on a perfectly responsive electronic tether. This relationship has been constantly reinforced. 19 We are so accustomed to this correlation that it is perfectly transparent-we don't think about it, we don't question it, we don't even notice it.
In ergonomic terms, movements at the human-machine interface are congruent with the intentions of the user. In Murray's (1997) terminology, our agency in this regard is complete, absolute, and without delay. The hand moves the mouse, and the cursor automatically follows. We are unaware of any intervening mediation. In Bolter and Grusin's (1999) scheme, we experience a complete immediacy. (Unless of course the mouse ball is dirty, in which case we are maddened by the loss of agency and control that a sticky mouse entails. At this point we are uncomfortably aware of the hypermediated [Bolter & Grusin, 1999] and flawed relationship of the hand, the mouse, and an errant cursor.)
Transformed cursor functionality in CEREMONY OF INNOCENCE
This "normal" interactive world is distorted in parts of CEREMONY OF INNOCENCE . The transparent hand-mouse-cursor relationship is manipulated and perverted in various ways. In the previous section a number of functional cursor manipulations are described: the tumbling cursor, the swat, the mismapped cursor, and the missing cursor. This transformation of cursor functionality is a gaming device that can also be used for narrative effect. 20 It is interesting to return to the 16 iconically transformed cursors. Presumably any functional transformation associated with these cards would have reflected at least some consideration of the cursor's expressive potential (because the decision to modify the appearance of the cursor would have been made with purpose, attention, and awareness).
A review of the set of 16 iconically transformed cursors reveals an extensive use of functional transformation as well. Further analysis seems to indicate a narrative effect associated with these functional transformations. Of the 16 transformed cursors, 4
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have figures that are completely free to range the screen. A review of the remaining 12 puzzles reveals varying degrees of compromised cursor freedom. The functional limitations tend to be spatial. Some of these cursors have a mildly restricted action range, and others are severely constrained. These spatial limitations can be modulated temporally. Some cursors are restricted for the entire puzzle duration, and some are restricted for only a portion of the puzzle time.
A closer look implies a relationship between these functional transformations of the cursor and a narrative concern-the characters of the protagonists. Sabine has 7 of these 16 cards, Griffin has 9. The 4 free cursors are all found on Sabine's cards. None of Griffin's cards has a completely free cursor. The remaining 12 cards have some degree of restriction in the cursor action: 9 of these are Griffin's and only 3 are Sabine's. 21 This is a consistent pattern. Freedom of action tends to be associated with Sabine's cards. Griffin's cards have significantly more restrictions on cursor movement. 22 This has implications on two levels. First, there seems to be a counterpoint to actual motion in the plot. Griffin travels far more than Sabine. However, the thematic connection between a restricted cursor and Griffin's character is intuitively sound. Griffin is a much more constrained and tight personality than Sabine. Her character seems freer, more in touch with her feelings, more ready to follow them. Griffin's character struggles with these issues throughout the story. It is hard for him to allow his feelings to range free. The relative freedom of her cursors and the constrictions of his cursors reflect and signify the character considerations of the narrative.
The most significant implication is the effect of Griffin's restricted cursors on interactor experience. We expect the transparent agency and immediacy of a free cursor. Denial of this expectation is surprising, tricky, and unpleasant. A level of difficulty is consistent with a puzzle game of course, but this particular difficulty will tend to make Griffin's puzzles more frustrating. We feel trapped-sometimes obviously, sometimes subtly-but trapped in any case. This direct experience mirrors Griffin himself. We associate his cards with visceral feelings of restriction and limitation.
These effects are so systemic that they seem to be the results of purposeful design choices. If this is true, the creators have consciously manipulated the core craft of the interactive experience: the design of the interface itself. Even if the design choices were intuitive rather than purposeful, they have nonetheless enhanced the puzzle play of the CD-ROM. More significant for our analysis, the manipulations also have direct narrative outcomes: the further explication of character and the reinforcement of protagonist perspective.
Conscious or intuitive, these interface design decisions begin to define a poetics of interactive narrative. The change from traditional narrative may prove both fundamental and significant-the stakes are high. The design of classic narrative relied on two fundamental modes: diegesis and mimesis. The diegetic mode is the mode of Homer-the bard telling the story. The mimetic mode, the showing of story, goes back to the paintings on cave walls. Diegesis and mimesis have thrived for millennia, but designers of narrative may now have a third mode-praxis. The new integrated design builds story not just in the telling or the showing but also in the doing.
Design-in-the-large: Interaction and narrative
DIL is a powerful concept with various manifestations in different contexts. Through the lens of production processes, Fox and others (Lin, Fox, & Bilgic, 1996) saw it as the systematic incorporation of small-scale design exercises into a more complex but still unified and functional whole design process. In the broad construct of Simon's (1996) Sciences of the Artificial, it can include the large-scale extension of design processes into the world with which they are bound. In a related sense, DIL can imply the unification of the goals of design communities with the practice of user communities. Common to all of these views is the joining of processes. As we will discuss in the following, the different concepts and languages of separate processes present a major problem in any DIL enterprise.
Our focus lies somewhere in between the concerns of scaling design processes and linking designers with users-we consider the conjunction of design domains. We have held the domains of two designer communities in tension. It is time for us to decide if CEREMONY OF INNOCENCE has wider applications for the reconciliation of design domains and through that reconciliation, for the development of more robust capabilities in the design of interactive narratives. What have we seen with respect to interactive design and narrative design? On one hand, the interactive design privileges the puzzle, a movement through challenges toward some goal. In Klabbers's (1999) model, the actors play within the rules (the puzzle) of the games toward some end state of the resources (the criteria for ending). It may stretch a point, but such interaction can be seen as a microcosm of rational action in real life. On the other hand, narrative privileges the whole, the complete chain of causality. The joy of story is contingent on an understanding of context and relationship. The domains are separate, but there is evidence that intention and craft flow between them. CEREMONY OF INNOCENCE brings a limited form of interaction into play to support its main intent: telling the tale between Sabine and Griffin. We conjecture that other evidence for crossover between narrative and interaction exists as well and certainly should be sought as an aid to understanding the new craft of interactive storytelling (or narrative interaction!). Our present project though aims at the new craft itself and seeks to sketch both a process account for how the existing crafts might breed together as well as suitable concepts for observing and discussing the interchange. Our motivation is synthetic-we seek both a robust understanding and devices for engaging in the new conjoined craft.
Taken abstractly, both practice realms are examples of design and can be expected to share features on that basis. In making this comparison, we use a design model arising from the cognitive psychological accounts of human problem solving of Newell and Simon (1972) and developed in various forms by various authors over the years. The model describes design action occurring through a human agent (or agents) of bounded rationality. Such agents have goals, alter designs by applying their (often highly personal) design moves, and both measure and judge their work against goals through an interpretative process. There is a large difference between devices for making and those for measurement and judgment. For instance, a multimedia author works
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in a domain of actors, events, tracks, and transitions yet judges the result against such criteria of involvement as integrity of action. Different design domains employ different design moves and have different goals. They thus develop highly specific languages of discourse 23 and specialized communities of practice. All of the aforementioned is normal theory with respect to the general domain of human problem solving. Design adds to the mix the fact that designs are used by other than the designer. Thus, their reception might occur in terms different from their designers' goals.
Common abstract structure does not necessarily help the process of crossover between domains. It does provide common language for analysis and gives confidence in a few predictions that generalize from the long history of design. For example, if the development of a new craft fusing interaction and narrative follows past pattern we can expect several patterns to occur. First, the interplay between the two crafts will be dominated by their disparate languages. A language of practice is a stubborn object. It is embedded in its craft-it does not change overnight, and its terms have deep embedded meanings. Second, the history of new craft in the first instance will be a recapitulation of one of the old crafts into the new. This is due to the source of the craftspeople doing the work (in one field or the other) and to the empirical fact that design mostly proceeds incrementally from the known to the new. We will get to a horseless carriage before we see an automobile.
Language is thus a strong and specific constraint on the changes that can occur in practice. We argue that this fact precludes an obvious model of the combination of the fields of narrative and interaction. This is the model that interactive narrative develops from the intersection of interaction and narrative and can be diagrammed using a Venn diagram of two sets in which the sets contain the concepts used in each field. The argument suggests that we might well look at the intersection between the two fields for sources for crossover between them, as Figure 1 diagrams.
The model trades on the fact that the same or similar words might be used in the two fields and puts such words in the intersection between fields. From a language-ofpractice perspective though, such word pairs may well be only indirectly related. For example, camera control in 3-D interaction may share some elements with filmmaking narrative (point-of-view, over the shoulder, third person, and panorama shots) but has a comparatively impoverished model of evaluation compared with the high craft of camera control in filmmaking. Thus, each apparent sharing between the two fields is in practical terms a complex interpretive link. This is diagrammed in Figure 2 showing each of the two fields as almost separate networks of concepts 24 and relationships between concepts in the two fields as labeled arcs.
The network view enlightens the idea that whenever a concept from one field is accessed by the other there will be real work to be done beyond simple borrowing. It also privileges a notion that an external view does not necessarily exist. Practitioners generally belong strongly to one community of practice (making precious treasures of those who belong strongly in both communities). Progress is made through the interpretation of one practice in terms of the other. It is not simple translation-real, hard, interpretative work must be done. This is a main part of what makes large-scale design processes so notoriously difficult.
This action can be made more explicit by using a model of design process (shown in Figure 3 ) in which design process is seen as a cycling through a triad of goal setting, action through technique, and interpretation of results. A designer sets goals, acts with the intention of meeting them, and reflects on the consequences of his or her actions before revisiting goals (at least to confirm their continuing utility) and continuing the cycle. 25 Viewed over time, this begets the helix of activity shown in Figure 4 in which one rung of the helix corresponds to one cycle of design action.
The cycle diagram suggests a notion of suborning parts of one field to the service of the other. For example, techniques from one field might be used in the other but subjected to the goals and interpretative methods of the suborning field. We argue that this is a good model to explicate the design dialectic embedded within CEREMONY OF INNOCENCE . This work appropriates the cursor (a fundamental interactive construct) within the realm of narrative, applies it to the narrative goal of character development, and interprets it against the language and concepts of narrative. Bizzocchi's (2001) analysis of CEREMONY OF INNOCENCE supports our argument. 26 In his thesis Bizzocchi constructed a tentative intentional stance that the authors of CEREMONY worked from a narrative position that was influenced by the potential of interactive devices emergent within the community of interactive practice. He constructed his conclusions around the analysis of interaction as a foreign and potentially disruptive concept within the world of narrative and argued that the choicemaking device, the cursor, was transformed so as to support narrative. The device changed, but the goal of narrative remained constant. In terms of DIL, not only is there an interpretation between terms, but an interpreted term takes on a new role in its foreign context. Klabbers's (1999) model can be used by extension to describe this integrative design process. The characteristics of the actor in the narrative design have been built into the rules of the game design. In the case of CEREMONY , the rules are variant, even deviant. They change in unforeseen ways, causing a loss of control by the interactor, who constructs the related story and projects his or her feelings on the characters. The constrained allopoetic steering of the cursor reflects and signifies a focused goal of CEREMONY's narrative design: the development of character. The effect of this combined design strategy is that the player as meta-actor will be encouraged to construct narrative meaning during the play of the game. 
Future research directions
For this article, we focus on narrative and do not attempt to seriously sketch the structure of interaction. That remains for the future. We do identify two other points at which the two crafts might conjoin.
One is the use of camera angle to build a point of view. Point of view is a fundamental parameter of narrative design. It manifests in different forms. The broadest manifestation is the use of psychological point of view to add specificity to the experience of plot. 27 In particular, the careful development of a psychological point of view is a component of character design and definition. This psychological manifestation is supported using the craft variables of the narrative's medium. In the case of visual media, such as cinema or interactive video games, the craft variable is the camera point of view, which presents visual information and at the same time gives the visual information a narrative context. A first-person point of view (a subjective point-of-view shot) puts the reader in the place of one of the protagonists. An over-the-shoulder point of view retains the identification with one protagonist but adds more context about relationships and situates more clearly in a somewhat broader story world. A plan view (looking down from directly overhead) makes local situation and action very clear but distances the reader psychologically. A map view (extreme wide-scale plan view) situates action and plot progress in the broadest context.
In cinema, these design decisions are predetermined by the filmmakers and are a major part of the filmmaker's craft. In interactive media, the designers can choose to give the interactor control over camera point of view, typically through choice from a limited palette of stereotypical views. The cinematic concept of the completely choreographed shot vanishes here. The question to be examined is the relationship of this interactive design decision (allowing interactor control over point of view) with the design of interactive story experience. Giving the interactor access to the tools of narrative design makes him or her a surrogate designer of narrative events and a coconstructor of story experience. Can the timing and the presentation of this interactor control over camera point of view be designed in such a way that this very exercise of interactor choice (not just its outcomes) reflects a narrative goal? For example, can the degrees of freedom of such a choice be modulated as a function of player progress or accumulated power within a game experience while simultaneously acting to accentuate the story?
A second point of contact may be to borrow interactive devices, especially hypermediation, to support suspension of narrative in favor of reflection on the story world. Of course, such suspension is an ancient and honored device in storytelling. Readers of narrative sometimes have the capacity to stop the flow of plot to focus and control their experience of story. Some of this ability is inherent in the medium. I can put down a book at any time to think about what I am reading. I can choose to reread certain pages to refresh my memory of the plot and consolidate my experience of the story. I can follow footnotes, appendices, and citations to flesh out the context of my reading. Tolkien's work takes this to an extreme, in which a suspension of reading in the Lord of the Rings (1966) might well lead to several hours of exploration in the Silmarillion
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design. A third and largely discredited meaning plays on a view of natural language utterances as denoting things-in-the-world and posits that designs themselves serve a similar referential role in our communication.
24. In formal accounts of design domains, such networks are de facto practice. They may be informal as they are in say, Alexander's pattern language (Alexander, 1979) , at a knowledge level, for example, in SEED (Akin et al., 1997) , or highly formal, as in recent ontological accounts of design problem structure such as ASCEND (Piela, McKelvey, & Westerberg, 1993) or Woodbury, Burrow, Datta, and Chang.'s (1999) recent work on design space exploration.
25. The particular model here is abstract and as such stands as an informal account of several more detailed models in the research and professional literatures. It reduces the number of elements in a design cycle to an irreducible number in comparison to many professional models that posit a greater number of elements. It diagrams the now-common iterative design processes, that is, those where the results of action condition future action.
26. We should note our intentions and delineate the scope of our claims here. We are well aware that one reading of our argument is that it is scientistic in the sense that it justifies a set of conclusions simply by wrapping them in a more abstract theoretical account. However, such is not our intent. We aim at a predictive account of the melding of two fields that will be useful in a search for new crossover points. By noting that some data cohere with our design theoretical account, we gain confidence in future a priori uses of the theory to search for new supporting (or better, falsifying) data.
27. Plot is defined as the presentation of narrative events by the designers of the narrative experience. 28. Salen and Zimmerman (in press ) outlined the following four levels of interactive design: cognitive interactivity, functional interactivity, explicit interactivity, and cultural participation.
